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(54) RESIN MOLDED BODY HAVING GRAIN-TONED PATTERN AND MANUFACTURING METHOD 
THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a resin molded body having a 
grain-toned pattern on the surface of which the grain-toned pattern is 
formed diversely without formation of a large flaw, weldline or the like 
thereon and which is also excellent in durability and productivity. 
SOLUTION: The outermost layer at least is formed by using a resin 
material containing two or more thermoplastic resins different in a 
melting point, and the grain-toned pattern is attached thereto by 
stretching a high-melting thermoplastic resin put in a half-melted state. 
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<BRxBRxHR>DETAILED DESCRIPTION 

<HR>[Detailed Description of the invention] 
<BR>[0001] 

<BR> [Field of the Invention] 

This invention relates to the manufacture approach at resin Plastic solids, such as 

a plate which has a grain tone pattern, and a list. 

<BR>[0002] 

<BR> [Description of the Prior Art] 

Conventionally, the fines aggregate of a cellulose type is mixed in thermoplastics, 
and the attempt which is going to obtain a compound resin constituent is performed 
variously. 

For example, by arranging a scratch with an one direction to the shaping material 
which consists of resin and the fines aggregate of a cellulose type, and performing 
sanding processing to jp,4-27924, B, the residual internal stress of a surface skin 
is removed and what carried out mold attachment of a grain pattern is indicated 
after that. 
<BR>[0003] 

Moreover, wood flour is mixed in thermoplastics, such as PE and pp, various attempts 
which are going to obtain a compound resin constituent are also performed, and what 
has especially a grain tone pattern is demanded. 

For example, in case extrusion molding of the resin ingredient is carried out to the 
shape of a tube with an extruder using a circular die, the approach of giving a 
grain pattern by the expansion orientation of the coloring matter in this fin 
thru/or the resin ingredient by projection is indicated by JP, 8-207022 , A using the 
die equipped with the resistance member which has many fins thru/or the projection 
by the side of a peripheral face and inner skin which projected in connotation from 
either at least in the pars intermedia of the direction of extrusion. 
<BR>[0004] 

<BR>[Problem(s) to be solved by the invention] 

With the conventional technique of the above-mentioned former, to the peripheral 
surface of the roll used for sanding, only the part with which it protrudes on and 
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the roll is in contact scratches a sanding cutting edge, it is taken at random, and 
there is a fault in which the difference of surface gloss with an adjoining surface 
skin is conspicuous. 

Moreover, this scratch has the strong "crack&quot ;-side face attached by the 
metal piece which protruded, and has the trouble which can turn into a fault of the 
mold goods in the case of a long-term activity from viewpoints, such as trespass of 
moisture. 

That is, although the above-mentioned scratch is a thing for residual internal 
stress clearance of a surface skin therefore, in a part for the center section of a 
blemish, it serves as a trench and trespass and stagnation of moisture tend to 
produce it. 
<BR>[0005] 

Moreover, with the latter conventional technique, although the once shunted resin 
ingredient joins again and welds all over the resin passage in a die by the 
resistance member which has a fin thru/or a projection, this welding section serves 
as the so-called weld line, and is inferior to other parts in a mechanical property. 
Furthermore, the above-mentioned weld line originates in existing in the same layer 
of the same kind, and serves as structure which is easy to produce crack 
propagati on-breakage . 

Moreover, although a weld line does not disappear in order that a pattern that it 
gave by the above-mentioned resistance member may receive heat in the resin passage 
in subsequent metal mold, a coloring agent distributes, it becomes the weak thing of 
contrast, and control of a pattern becomes difficult. 

Furthermore, since the above-mentioned resistance member is prepared in the interior 
of metal mold, a great effort is needed in case it exchanges for another resistance 
member for forming a pattern are different. 
<BR>[0006] 

Then, this invention aims at offering the manufacture approach of this resin Plastic 
solid while it offers the resin Plastic solid which consists of a thermoplastics 
ingredient which gave the grain tone pattern, without [ without it is based on a 
scratch, and ] sacrificing reinforcement. 
<BR>[0007] 

<BR> [Means for Solving the Problem] 

This invention provided the following technical means, in order to attain the 

above-mentioned object. 

<BR>[0008] 

That is, the resin Plastic solid which has the grain tone pattern of this invention 
has the resin layer which has the front face which presents a grain tone pattern, 
this resin layer consists of a charge of an admixture which contains the 1st 
thermoplastics and the 2nd thermoplastics with the melting point higher than this 
1st thermoplastics in the immiscible condition, and said pattern is characterized by 
being formed of the colored spot of said the immiscible 1st and 2nd immiscible 
thermoplastics. 

in addition, the resin Plastic solid of above-mentioned this invention may be 
monolayer structure which consists only of the above-mentioned resin layer. 
You may be the laminate-molding object of the above-mentioned resin layer and the 
resin layer which does not have a grain tone pattern. 

Moreover, you may be the Plastic solid with which laminating formation of the 
above-mentioned resin layer (outer layer) was carried out over the whole surface at 
the outside surface of the base material used as a inner layer, and laminating 
formation of transparence thru/or the translucent protective layer may be carried 
out on the front face of the resin layer which has a grain tone pattern. 
Moreover, the grain tone pattern of trie above-mentioned resin layer may be formed 
only in the surface part, and may be formed over the whole resin ingredient (to 
namely, interior) . 

what has a proper grain tone pattern — you may be — the outline same direction 
like plywood -- scratching -- a ****** tone pattern -- you may be -- cross wood 
grains, such as the shape of a waterfall, -- you may be the ** pattern and may be 
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straight-wood-grain-like patterns, such as a lepidic form. 

as a charge of an admixture which constitutes the above-mentioned resin layer, the 
polymer blend containing two or more thermoplastics can be used, for example, and 
the composite material which comes to mix this polymer blend and a proper filler can 
also be used. 

Moreover, although it may be colored, respecti vely, a colored spot arises by the 
difference in the color difference of resin of a different kind, gloss, etc., and 
each thermoplastics contained in the above-mentioned charge of an admixture can form 
a grain tone pattern by this colored spot, even if not colored. 
<BR> [0009] 

According to the resin Plastic solid of above-mentioned this invention, since the 
grain tone pattern is formed of the colored spot of the 1st thermoplastics and the 
2nd thermoplastics, it can acquire a grain tone pattern, without establishing a deep 
blemish on the surface of a Plastic solid, and, thereby, can aim at the improvement 
and the improvement in on the strength in endurance. 

Furthermore, without forming a weld line, by preparing the above-mentioned colored 
spot, lowering on the strength can be suppressed and the resin Plastic solid which 
has the grain tone pattern excellent in flexural strength or tensile strength can be 
acqui red. 
<BR>[0010] 

in the resin Plastic solid of above-mentioned this invention, said charge of an 
admixture may be a thermoplastics ingredient which comes to carry out addition 
combination of the bulking agent below the 500 weight sections more than 50 weight 
sections to the thermoplastics 100 weight section containing the 1st and 2nd 
thermoplastics. 

According to this, the resin Plastic solid which resin and a filler distributed to 

homogeneity can be acquired, planning cost reduction. 

<BR>[0011] 

Moreover, laminating formation of the above-mentioned resin layer shall be carried 
out as an outer layer at the peripheral face of the base material which laminating 
formation of the resin layer which has the front face which presents said grain tone 
pattern shall be carried out on the front face of the base material which consists 
of a thermoplastics ingredient, and serves as a inner layer especially. 
According to this, reinforcement can be secured with a base material and a metal 
mold design with emphasis on formation control of a grain tone pattern can be 
carried out by using the resin layer for giving a grain tone pattern as a light-gage 
layer, for example. 
<BR>[0012] 

Moreover, the grain tone pattern of said resin layer shall be formed when the 2nd 
thermoplastics which distributes and exists in the 1st thermoplastics is extended by 
the abbreviation one direction long and slender. 

moreover, the grain tone pattern of said resin layer -- the 2nd thermoplastics 

the inside of the 1st thermoplastics — a cross wood grain -- it shall be formed by 

being extended a ** or in the shape of a straight wood grain 

According to this, in case the 2nd high-melting resin is extended, melting also of 
the 1st resin of a low-melt point point will be carried out, the above-mentioned 
enlargement is performed smoothly, and the good grain tone pattern of an appearance 
is acquired. 

Moreover, grain tone resin mold goods excellent also in endurance are obtained, 

without forming a big weld line by making shearing stress act on this melting 

ingredient with a proper means, after the 1st and 2nd resin has fused [ both ], if 

the viscosity difference of both the resin ingredient etc. can extend the 2nd resin 

to a grain tone and cooling solidification is carried out after that. 

in addition, even when it fabricates at temperature somewhat lower than the melting 

point of the 2nd resin, while this 2nd resin is extended in the state of 

half -melting, since melting of the 1st resin is carried out thoroughly, it becomes 

good [ the welding nature of both resin ] while a grain tone pattern is formed 

smoothly. 

<BR>[0013] 
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The resin Plastic solid of above-mentioned this invention can be fabricated by the 
proper fabricating method. 

At least the suitable manufacture approach of the resin Plastic solid of this 
invention The 1st thermoplastics, 

A resin layer is formed by extruding from an extruder the thermoplastics ingredient 
which contains the 2nd thermoplastics with the melting point higher than this 1st 
thermoplastics in the immiscible condition, and carrying out cooling size 
enlargement with cooling size enlargement metal mold etc. continuously. 
By extending the 2nd thermoplastics which heated the surface part of this resin 
layer and was distributed by this surface part long and slender to an abbreviation 
one direction, it is characterized by forming in the front face of said resin layer 
the grain tone pattern which consists of a colored spot of said 1st thermoplastics 
and 2nd thermoplastics. 

in addition, the resin Plastic solid acquired by the above-mentioned manufacture 
approach may be monolayer structure which consists only of the above-mentioned resin 
layer, and may be the multilayer structure by which laminating formation was carried 
out at the outside surface of the base material with which the above-mentioned resin 
layer was fabricated beforehand. 
<BR>[0014] 

Moreover, the manufacture approach of a resin Plastic solid of having the grain tone 
pattern of this invention 

After fabricating a base material by extruding a thermoplastics ingredient from the 
1st extruder and carrying out cooling size enlargement with the 1st cooling size 
enlargement metal mold, 

Laminating formation of the resin layer is carried out by extruding the 
thermoplastics ingredient which contains the 1st thermoplastics and the 2nd 
thermoplastics with the melting point higher than this 1st thermoplastics in the 
immiscible condition at least from the 2nd extruder on the front face of this base 
material, and carrying out cooling size enlargement to it with the 2nd cooling size 
enlargement metal mold continuously. 

By extending the 2nd thermoplastics which heated the surface part of this resin 
layer and was distributed by this surface part long and slender to an abbreviation 
one direction, the grain tone pattern which consists of a colored spot of said 1st 
thermoplastics and 2nd thermoplastics shall be formed in the front face of said 
resin layer. 

<BR>[0015] 

in addition, in each above-mentioned manufacture approach, although it is desirable 
to use the frictional heat produced in the case of the surface polish with a polish 
object as for the heating approach of the surface part of a resin layer, it is also 
possible to use heat radiation equipments, such as a heater. 
Moreover, although whenever [ stoving temperature ] can be suitably adjusted 
according to the configuration of the grain tone pattern which it is going to 
acquire, it is desirable to consider as extent from which this 2nd thermoplastics 
will be in a melting condition or a half-melting condition so that the 2nd 
thermoplastics can Be extended smoothly. 
<BR>[0016] 

According to each manufacture approach of above-mentioned this invention, after 
carrying out cooling size enlargement of the resin layer to a predetermined 
configuration, the surface part is once reheated. 

The 2nd thermoplastics of this surface part is made into a melting condition or a 
half -melting condition, and since the grain tone pattern of the shape of the grain 
or a straight wood grain is formed by extending this, it becomes what was excellent 
in the welding nature of the 2nd thermoplastics and the 1st thermoplastics, and was 
excellent in the mechanical strength. 
<BR>[0017] 

in each above-mentioned manufacture approach, by grinding the front face of a resin 
layer to an abbreviation one direction with polish objects, such as a polish roll, 
the 2nd thermoplastics can be heated and it can extend long and slender in the 
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polish direction of said polish object with the frictional heat. 

while tactile feeling of a grain tone is obtained by giving the scratch of a uniform 
outline one direction with a polish roll according to this, making a surface damage 
as much as possible few, without attaching a deep blemish to a resin layer front 
face, by extending the 2nd resin, also visually the pattern of a grain tone is 
acquired and a visual grain tone pattern can be acquired at a single process with a 
polish roll in these tactile feeling-list. 

<BR>[0018] 

Moreover, water can be poured in the polish section with the above-mentioned polish 
object. 

Polish waste can be flushed while being able to carry out cooling solidification of 
the 2nd thermoplastics which was heated with the polish object and made into the 
melting condition or the half -melting condition immediately after enlargement with a 
polish object according to this. 

<BR>[0019] 

in addition, the decoration of a grain tone pattern can be continuously performed on 
the front face of the above-mentioned resin layer of a long picture-like resin 
Plastic solid by preparing the above-mentioned polish object in the halfway section 
of the extrusion-molding Tine of a resin Plastic solid, and passing continuously the 
resin Plastic solid fabricated by this polish object by the extrusion method. 
<BR>[0020] 

The another manufacture approach of a resin Plastic solid of having the grain tone 
pattern of above-mentioned this invention 

It has the process which carries out extrusion molding of the base material which 
consists of a thermoplastics ingredient, and the process which carries out 
laminating extrusion molding of the resin layer which uses coat metal mold for the 
front face of this base material, and presents a grain tone pattern. Said resin 
layer 

It consists of a thermoplastics ingredient which contains the 1st thermoplastics and 
the 2nd thermoplastics with the melting point higher than this 1st thermoplastics in 
the immiscible condition at least. 

the molding temperature of said resin layer predetermined temperature (for 
example, more than the melting point of the 2nd thermoplastics or) 
By adjusting to temperature [ lower than the melting point of the 2nd thermoplastics 
] higher than the melting point of the 1st thermoplastics etc., it is characterized 
by extending the 2nd thermoplastics within said coat metal mold, so that a grain 
tone pattern may be presented. 

According to this, according to the shearing force which acts in the direction of a 
resin streak in metal mold within the above-mentioned coat metal mold by making the 
2nd thermoplastics into a melting condition or a half -melting condition 
The 2nd thermoplastics of a melting condition or a half -melting condition can be 
extended in the direction of a resin streak. 

Various grain tone patterns can be acquired without sacrificing reinforcement by 
controlling the resin streak in coat metal mold, without [ without it attaches a 
blemish to a resin layer, and ] forming a weld line, and the resin Plastic solid of 
the grain tone pattern that endurance is high can be acquired. 
<BR>[0021] 

The above-mentioned coat metal mold can be equipped with the passage for the size 
enlargement of a resin ingredient, and the passage for supply for supplying said 
thermoplastics ingredient to this passage for size enlargement, and this passage for 
supply can use what is prepared the passage for size enlargement, and in the shape 
of a crossover. 

in addition, cooling size enlargement may be carried out in the passage for size 
enlargement, and size enlargement may be carried out where temperature control is 
carried out to temperature somewhat lower than the melting point of the 2nd 
thermoplastics. 
<BR>[0022] 



And the resin streak in coat metal mold is controllable by preparing the projection 
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which projects in the direction of passage thickness in the passage for supply, 
according to this, a flake comes to extend the 2nd thermoplastics and an outline 
straight-wood-grain-like grain tone pattern can be formed. 
<BR>[0023] 

Moreover, the above-mentioned passage for supply is constituted in the shape of [ 
covering the whole coat width of face of the resin layer to a base material ] a 
slit, it has spacing crosswise [ coat ] and two or more said projections can be 
installed in it side by side. 

according to this -- easy metal mold structure and a simple process -- the direction 
whole of the board width -- crossing -- cross wood grains, such as a flake, -- a 
pattern can be attached. 
<BR>[0024] 

Moreover, the grain tone pattern of the shape for example, of a straight wood grain 
can also be given to the metal mold wall surface which constitutes the 
above-mentioned passage for supply by controlling a resin streak by preparing a 
slot. 

Furthermore, the above-mentioned passage for supply is constituted in the shape of [ 
covering the whole coat width of face of the resin layer to a base material ] a 
slit, said slot has the perpendicular direction slot which meets in the direction of 
a resin streak in the passage for supply, and straight-wood-grain-like patterns, 
such as the shape of a waterfall, can be attached covering the whole direction of 
the board width of a Plastic solid by having spacing crosswise [ coat ] and 
installing two or more these perpendicular direction slots in it side by side. 
Furthermore, the head of two or more perpendicular direction slots can also be 
connected in a connection slot, and according to this, the 2nd thermoplastics comes 
to distribute to homogeneity in the direction of the board width, and can form a 
straight-wood-grain-like pattern in the direction of the board width by uniform 
width of face. 

in addition, the above-mentioned slot can be used as the manifold used as the main 
passage of the resin ingredient supplied from an extruder, can form the main 
manifold with a big cross-section configuration (major groove) in annular [ covering 
the perimeter of a base material ], and can also install the branch manifold which 
consists of above-mentioned perpendicular direction slots etc. from this main 
manifold. 

and the voice of the flow of the resin by which it is washed away from these 
manifolds in slit-like the passage for supply -- it responds like and various grain 
tone patterns can be formed. 
<BR>[0025] 

in addition, in above-mentioned this invention, as the thermoplastics which 
constitutes a base material, and the 1st thermoplastics in the resin ingredient 
which constitutes the resin layer to which the decoration of the grain tone pattern 
is carried out 

Polyethylene, polypropylene, a polyamide, polyacetal, polyethylene terephthalate, 
Polybutylene terephthalate, a fluororesin, polyphenylene sulfide, 
Although proper thermoplastics, such as polystyrene, ABS plastics, acrylic resin, a 
polycarbonate, polyurethane , a vinyl chloride, polyphenylene oxide, and an 
ethylene- vinyl acetate copolymer, can be used 

Especially, olefin system resin, such as polyethylene and polypropylene, can be 

suitably used from viewpoints, such as cost nature. 

<BR>[0026] 

Moreover, as the 2nd thermoplastics, proper thermoplastics, such as acrylic resin 
and saturated polyester system resin, can be used, and what has the melting point 
and viscosity higher than the 1st thermoplastics can be used especially suitably 
small [ compatibility with the 1st thermoplastics ]. 

Furthermore, the 2nd thermoplastics has that more desirable the melting point of 
whose is 130 degrees C - 300 degrees c, and that [ its ] whose melting point 
difference with the 1st thermoplastics is 10 degrees C - 120 degrees C is more more 
desi rable still . 

in addition, in the case of the resin Plastic solid of multilayer structure, it 
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should just be contained in the resin ingredient with which the 2nd thermoplastics 

constitutes an outermost layer of drum at least. 

<BR>[0027] 

Moreover, especially the class of filler is not limited and can use wood flour like 
cut waste, such as lumber, a wood slab, a plywood, pulp, or a cane, polish waste, 
cutting saw dust, and a grinding object. 

Moreover, proper fillers, such as metal powders, such as vegetable system fillers, 
such as husks of grain, such as chaff and walnut husks, or fruits or its grinding 
object, an aluminum hydroxide, ettringite, silicon sand, a borax, an alumina, talc, 
a kaolin, a calcium carbonate, a silica, a magnesium hydroxide, a mica, fly ash, a 
calcium silicate, a mica, a molybdenum dioxide, talc, a glass fiber, a glass bead, 
titanium oxide, asbestos, magnesium oxide a barium sulfate, clay, a dolomite, a 
calcium alumi nates hydrate, and iron powder, can be used as a filler 
These fillers may be used independently, and they can also be used, using them 
together two or more. 
<BR>[0028] 

The fill of this filler has the desirable 50 - 500 weight section to the 
thermoplastics 100 weight section. 

It becomes being under 50 weight sections with the cost high, and if the 500 weight 
sections are exceeded, kneading with resin will become imperfection and distributing 
to homogeneity at thermoplastics will become difficult. 
A more desirable fill is the 100 - 300 weight section. 
<BR>[0029] 

A 1-1000-micrometer thing can be used for the particle size of the above-mentioned 
filler, and a 5-300-micrometer thing can be more preferably used for it. 
The reason is that the ingredient viscosity within an extruder rises, 
extrusion-molding nature falls, a grain is conspicuous when 300 micrometers is 
exceeded on the other hand, an appearance becomes rude, and the front-face nature of 
mold goods falls while it becomes difficult to distribute to homogeneity that it is 
less than 5 micrometers. 

in addition, surface treatment of the filler can also be carried out by the si lane 

coupling agent, a titanium coupling agent, etc. if needed. 

<BR>[0030] 

Moreover, the thermoplastics ingredient which is a molding material of the 
above-mentioned resin layer with which a grain tone pattern is given can also blend 
compatibility improvers, such as additives, such as reinforcing materials, such as a 
glass fiber and a carbon fiber, a plasticizer, a foaming agent, a flame retarder, an 
anti -oxidant, a nucleating agent, a pigment, an ultraviolet ray absorbent, an 
ultraviolet- ray-degradation inhibitor, an oxidation degradation inhibitor, alpha, 
and beta unsaturated-carboxylic-acid system monomer, and an acid denaturation 
olefin, an acid denaturation low-molecular olefin, if needed in addition to the 
above-mentioned resin or a filler. 
<BR>[0031] 

Although the proper fabricating methods, such as the injection-molding method and an 
extrusion method, can be used for it, when taking mass-production nature into 
consideration, as for the method of fabricating the resin Plastic solid of this 
invention, it is desirable to adopt an extrusion method. 

Although the extruder used when adopting an extrusion method is not limited to 
specific structure, in order to raise kneading nature, it is desirable to use the 
extruder of two or more shafts. 

The extruder with which the main raw material input port was established in the 
upstream (screw origin side) of an extruder, and the auxiliary material charge 
section (facility) Tike for example, a side feeder was prepared in the downstream 
still more preferably can be used, according to this, fill control of a filler can 
be performed to accuracy and the material property of mold goods can be improved. 
<BR>[0032] 

Moreover, the metal mold by which temperature control was carried out from the 
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temperature lower 10 degrees C or more than the resin temperature of the Plastic 
solid to pass as the above-mentioned cooling size enlargement metal mold or size 
enlargement metal mold before the solidification temperature of a Plastic solid can 
be used. 
<BR>[0033] 

Moreover, the metal mold (heating size enlargement metal mold) which carries out 
size enlargement of the resin ingredient of a melting condition immediately after 
the upstream of cooling size enlargement metal mold extruded from the extruder to 
the configuration of the request with the condition **** can be formed. 
This heating size enlargement metal mold and cooling size enlargement metal mold can 
also be installed continuously (namely, there is no clearance), and the air-cooling 
process by the air gap may be established between heating size enlargement metal 
mold and cooling size enlargement metal mold. 
<BR>[0034] 

Especially the temperature control means of heating size enlargement metal mold and 
cooling size enlargement metal mold is not limited, and the temperature controller 
through a plate heater, a band heater, a near infrared ray heater, a far-infrared 
heater, oil, water, etc. can be used for it. 
<BR>[0035] 

The above-mentioned heating size enlargement metal mold and every one cooling size 
enlargement metal mold may be formed, respectively, and each may consist of two or 
more metal mold. 

Moreover, as long as two or more metal mold can perform heating size enlargement and 
cooling size enlargement, respectively, the temperature currently controlled for 
every metal mold may differ, respectively. 

Namely, what is necessary is just to function as heating size enlargement as a 

whole, even if one of metal mold [ them ] cools a resin ingredient when heating size 

enlargement metal mold is constituted by two or more metal mold. 

Moreover, when cooling size enlargement metal mold is constituted by two or more 

metal mold, even if one of metal mold [ them ] heats a resin ingredient, it should 

just be functioning as cooling size enlargement as a whole. 

<BR>[0036] 

<BR> [Embodiment of the Invention] 

First, the resin Plastic solid which performed the decoration of a grain tone 
pattern with the polish object after extrusion molding of a resin Plastic solid, and 
its manufacture approach are explained as the 1st operation gestalt of this 
invention. 

The resin Plastic solid which has a grain tone pattern concerning this operation 
gestalt may have the resin layer which comes to carry out extrusion molding of the 
thermoplastics composite material which comes to knead the thermoplastics 100 weight 
section, and a fil ler 50 - the 500 weight sections at least, may be the monolayer 
structure of only this resin layer, and may be multilayer structure which contains 
this resin layer in an outermost layer of drum. 
<BR>[0037] 

The 2nd thermoplastics with the high melting point (henceforth " Resin B") 
is mixed with the 1st thermoplastics (henceforth " Resin A") with which the 
above-mentioned thermoplastics contained in the above-mentioned thermoplastics 
composite material serves as the base material from Resin A. 

Therefore, when it fabricates on the temperature conditions doubled with the melting 
point of Resin A, Resin B does not carry out melting distribution thoroughly, but 
Resin B becomes granular, and exists in Resin A, and these resin A and B will be in 
an immiscible condition. 
<BR>[0038] 

Extrusion molding of the above-mentioned thermoplastics composite material is 
carried out, cooling size enlargement metal mold is passed continuously, and after 
fabricating in the condition that configuration maintenance can be carried out by 
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making skin temperature below into crystallization temperature etc., the decoration 
of a grain tone pattern can be performed on the surface of a Plastic solid using the 
polish object which rotates continuously. 

under the present circumstances, since a Plastic solid front face contacts the 
rotating polish object, frictional heat occurs into this contact part, and 
temperature rises locally. 

when this temperature is more than the melting point of Resin B, it will be in a 
melting condition, Resin B is extended long and slender in the polish direction on 
the front face of the rotating polish object, and both resin A and resin B form the 
pattern of a visual grain tone. 

Moreover, when the temperature heated by the above-mentioned frictional heat is 
somewhat lower than the melting point of Resin B, Resin B will be in a half -melting 
condition, is extended long and slender in the polish direction on the front face of 
the rotating polish object, and forms the pattern of a visual grain tone. 
<BR>[0039] 

Here, as a polish object for carrying out the decoration of the grain tone pattern 
to a Plastic solid front face continuously, the thing of the polish roll by which 
revolution actuation is carried out, the shape of an endless belt or a brush, or a 
pectinate form etc. is employable. 

Moreover, what can attach a shallow scratch to the front face of a Plastic solid can 
be used for the quality of facing of a polish object for a sandpaper, nylon fiber 
and an abrasive grain, resin, a metal, etc. 
<BR> [0040] 

in addition, in order to flush the polish waste produced when decoration is 
performed in a list in order to harden the extended resin B quickly, in case the 
above-mentioned polish object performs decoration continuously, it is desirable to 
perform decoration, pouring direct water on the polish section (decoration section). 
<BR>[0041] 

in the case of the resin Plastic solid of multilayer structure with which the resin 
layer to which the decoration of the grain tone pattern is carried out constitutes 
an outermost layer of drum, thickness of the above-mentioned resin layer can be set 
to 0.2-7. 0mm preferably [ being referred to as 0.1-20. 0mm ], and more preferably, 
in the case of less than 0.2mm, the reason has high possibility that the scratch at 
the time of decoration will affect a inner layer, on the other hand, when thicker 
than 7.0mm, the cooling nature at the time of shaping is bad, and it is because 
productivity deteriorates. 
<BR>[0042] 

According to this operation gestalt, a resin layer is fabricated with the 
thermoplastics ingredient with which resin B with high melting point and viscosity 
is contained from Resin A in Resin A. 

in case it grinds with the polish object which rotates the front face of this resin 
layer continuously, frictional heat occurs [ a resin layer front face ] by contact 
on a polish object, and temperature rises locally. 

Resin B will be in a melting condition or a half -melting condition, is extended on 
the front face of the rotating polish object, and can form the pattern of a visual 
grain tone. 

Furthermore, the front face of a grain tone can be obtained also in tactile feeling 
by attaching the scratch of an outline one direction to visual formation and the 
coincidence of the design of a grain tone with a polish object, making the damage of 
a resin layer front face into homogeneity as much as possible. 
<BR>[0043] 

Next, the manufacture approach is explained to the resin Plastic solid list which 
formed the grain tone pattern by extending Resin B in coat metal mold as the 2nd 
operation gestalt of this invention. 

with the resin Plastic solid of this operation gestalt, while making a resin Plastic 
solid into a double layer system for reservation on the strength and carrying out a 
burden on the strength with a inner layer base material, the grain tone pattern is 
given to the outermost layer of drum in the resin layer which carried out laminating 
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formation. 

The resin layer of this outermost layer of drum consists of a thermoplastics 
ingredient which contains the 1st thermoplastics (henceforth " Resin A"), 
and the 2nd thermoplastics with the melting point higher than this thermoplastics 
(henceforth " Resin B") at least, and the filler may be mixed by this resin 
ingredient and it does not need to be mixed. 

Moreover, the inner layer should be obtained by carrying out extrusion molding of 

the thermoplastics ingredient of a proper presentation. 

<BR>[0044] 

Thickness of the above-mentioned resin layer (outermost layer of drum) to which the 
decoration of the grain tone pattern is carried out can be set to 0.2-7. Omm 
preferably [ being referred to as 0.1-10. Omm ], and more preferably. 
On the other hand, when thicker than 7.0mm, the cooling nature at the time of 
shaping is bad, and the effect of the front-face nature of the inner layer base 
material with which the reason serves as a substrate in the case of less than 0.2mm 
tends to appear in an outermost-layer-of-drum front face, and it is because 
productivity deteriorates. 
<BR>[0045] 

The resin Plastic solid of the 2nd operation gestalt passes cooling metal mold 
continuously, after carrying out extrusion molding of the inner layer base material, 
and after considering as the condition that configuration maintenance can once be 
carried out, it is acquired by carrying out laminate molding of the above-mentioned 
resin layer to the peripheral face of the inner layer base material by which 
configuration maintenance was carried out and which is the rigid body mostly using 
coat metal mold, such as a cross head die. 

And by fabricating the above-mentioned resin layer with a molding temperature 
(melting point of -50 degrees C - about -5 degrees C) somewhat lower than the 
melting point of the resin B contained in the resin layer of an outermost layer of 
drum 

without Resin B dissolving with Resin A within coat metal mold, a half -melting 
condition is granular and it distributes, in case this resin B passes through the 
resin passage in coat metal mold, it is extended in the direction of a resin streak, 
and a grain tone pattern is formed. 

Moreover, when the compatibility of the resin B to Resin A is small, in case a 
melting condition is granular, it distributes, without Resin B dissolving with Resin 
A within coat metal mold even if the above-mentioned molding temperature is more 
than the melting point of Resin B and Resin B passes through the resin passage in 
coat metal mold, it is extended in the direction of a resin streak, and a grain tone 
pattern is formed. 
<BR>[0046] 

Although structure of the above-mentioned coat metal mold can be made proper, as 

shown in 

<A 
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, it shall have preferably the passage 22 for ingredient supply of the shape of a 
slit which is connected to the upper edge of the passage 21 (outlet passage section) 
for size enlargement for carrying out size enlargement to the configuration of the 
last Plastic solid, and this passage 21 for size enlargement, and intersects 
perpendicularly with the passage for size enlargement. 

in this case, the part where Resin B is extended as mentioned above is in the 
passage for size enlargement which is the path clearance formed between the metal 
mold for a coat as the inner layer base material which is the rigid body mostly from 
just before the unification part X with a inner layer base material (namely, 
intersection of the passage for supply, and the passage for size enlargement). 
That is, if the condition of a request of Resin B in Resin A is distributed by 
controlling the flow of the resin ingredient in the passage for supply and the 
inside of the passage for size enlargement is passed in this condition, the resin B 
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of a melting condition or a half -melting condition will be strongly extended to the 
direction of extrusion by the shearing force between a inner layer base material and 
coat metal mold, and various grain tone patterns will be formed according to control 
of the above-mentioned resin streak of it. 
<BR>[0047] 

The method of controlling the resin streak in the passage for supply can control a 
resin streak by preparing two or more projections which can consider as a proper 
thing, for example, project in the direction of passage thickness (path clearance) 
in this passage in the direction of board thickness of a Plastic solid. 
The projection height of this projection can be made into 5 - 50% of path clearance 
so that passage may not be intercepted thoroughly. 

in addition, the configuration of the above-mentioned projection can be made proper, 
for example, can be made into a round shape, a square shape, a polygon, etc. 
moreover, the thing to which especially the construction material of a projection is 
also limited -- it is not — a metal — it does not need to be made, even if it can 
constitute a projection and plating is especially made with mold steel etc. 
preferably. 

Moreover, one or plurality is sufficient, and in two or more cases, the number of 
projections may be arranged at equal intervals, and may be random non-geometry 
arrangement. 
<BR>[0048] 

Moreover, by establishing the slot annul arly given in passage with the path 
clearance prepared in the upper section from just before the unification section 
with a inner layer in the metal mold wall surface which constitutes this passage, in 
case a melting resin fang furrow is passed, the colored spot pattern of immiscible 
Resin A and Resin B arises. 

Furthermore, the grain tone pattern of the straight-wood-grain system more near a 
genuine article can be given with constituting this slot annularly by this colored 
spot pattern's joining, and a more variegated colored spot's occurring, and carrying 
out the extrusion coat of it at the shape of a waterfall. 
<BR>[0049] 

in addition, although the cross-section configuration of the shape of the shape of a 
semicircle and an abbreviation semicircle is [ the above-mentioned slot ] desirable 
also from a processing side, the effectiveness is equivalent even if it is a square 
shape and V typeface. 

Moreover, as the arrangement gestalt of this slot was able to be made proper, for 

example, was shown in 

<A 
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, the branch manifold S used as two or more branches (perpendicular direction slot) 
should be perpendicularly formed from the main manifolds M (for example, circular 
sulcus established in the perimeter of a base material) which were formed in coat 
metal mold and which become in use. 

according to this, the resin streak at the time of a resin ingredient flowing out of 

the branch manifold S in slit-like the passage for supply shows 

<A 
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-- as -- abbreviation Yamagata -- spreading -- coming -- abbreviation ~ a cross 
wood grain the grain tone pattern of a ** can be formed. 
Furthermore, as shown in 
<A 
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, the connection slot C which connects the head of two or more branch manifolds S 
can also be formed. 

According to this, a resin ingredient comes to flow into abbreviation homogeneity 
covering the direction of the board width whole from the connection slot c, and an 
abbreviation straight-wood-grain-like grain tone pattern can be formed. 
<BR>[0050] 

The resin Plastic solid of the above-mentioned 2nd operation gestalt is a Plastic 
solid of a double layer system. 

in the process which covers an outermost layer of drum by supplying 
outermost-layer-of-drum resin to the outermost layer of drum at right angles [ resin 
/ A / Resin A and / this ] to the inner layer base material which is the Plastic 
solid with which resin B with high melting point and viscosity is contained, and is 
the rigid body mostly 

the projection projected to this path clearance in passage with the path clearance 
prepared just before the unification section with a inner layer Plastic solid -- or 
while the thermoplastics composite-material Plastic solid which gave the grain tone 
pattern by having the slot of the metal mold wall surface which constitutes path 
clearance is acquired, it becomes the manufacture approach that a grain tone pattern 
can be changed easily. 

<BR>[0051] 

<BR> [Example] 

Hereafter, the example of this invention is explained based on a drawing. 

in addition, although what gave the grain tone pattern by extending Resin B with a 

polish object is il Tustrated as an example 1 and an example 2 and what gave the 

grain tone pattern by extending Resin B within coat metal mold is illustrated as an 

example 3 and an example 4, this invention is not limited to these examples and can 

carry out a design change suitably. 

<BR>[0052] 

[Example 1] 
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is the manufacturing installation (making machine) 10 for manufacturing resin 
Plastic solid 1 of the two-layer configuration which consists of a inner layer base 
material 2 as shown in 
<A 
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, and an outside resin layer 3. This equipment 10 

in the 1st extruder 11 for shaping of a base material 2, and heating size 
enlargement metal mold 12 list, the cooling size enlargement metal mold 13, 
The front face of the resin layer 3 is equipped with the polish object 17 for giving 
decoration after the heating plate 14 for the preheating before coat shaping of an 
outer layer 3, the coat metal mold 16 of the cross delivery head type which also 
performs cooling size enlargement in the 2nd extruder 15 list for shaping of an 
outer layer 3, and shaping of resin Plastic solid 1. 
<br>[0053] 

using the 2 **** directions extruder (Japan Steel Works make: TEX44) as the 1st 
extruder 11 for shaping of the inner layer base material 2, as a shaping resin 
ingredient of a base material 2, the polypropylene (Japan Polychem make: nova tech 
PP : melting point of 165 degrees c) 100 weight section was supplied from the main 
raw material input port 18, and, subsequently to in the 1st extruder 11, the wood 
flour (45 meshes) 200 weight section was supplied from auxiliary material input port 
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19 as a filler. 
<BR>[0054] 

on the other hand, the thermoplastics ingredient which comes to mix the same 
polypropylene (resin A) with a melting point of 165 degrees C as the above and 
polyester system resin (resin B) with a melting point of 220 degrees C was thrown in 
from the ingredient input port of the 2nd extruder 15 of the above, using a single 
screw extruder (IKEGAI make: VS30) as the 2nd extruder 15 for shaping of the outside 
resin layer 3. 
<BR>[0055] 

The melting resin ingredient which temperature control of the heating size 
enlargement mold 12 attached in extrusion head 11a of the 1st extruder 11 is carried 
out to 200 degrees C, and was extruded with the molding temperature of 200 degrees C 
in case the cooling metal mold 13 by which size enlargement was carried out to the 
predetermined configuration, and temperature control was carried out to this heating 
size enlargement mold 12 and 100 degrees c installed continuously is passed 
maintaining a melting condition in case the heating size enlargement mold 12 is 
passed, cooling size enlargement is carried out, and a base material 2 is fabricated 
by the condition that configuration maintenance can be carried out. 
<BR>[0056] 

The front face of the base material 2 by which temperature control of the heating 
plate 14 is carried out to 150 degrees C, and cooling size enlargement was once 
carried out with the above-mentioned cooling metal mold 13 is heated again. 
To the coat metal mold 16 attached in extrusion head 15a of the 2nd extruder 15 
Supply the thermoplastics ingredient which is a charge of an admixture of the 
above-mentioned resin A and Resin B at the extrusion-molding temperature of 220 
degrees C, and the laminating coat of this resin ingredient is carried out at the 
periphery of a base material 2 within this coat metal mold 16 by which temperature 
control was carried out to 200 degrees C. 

The sum total thickness with a thickness [ of the inner layer base material 2 / of 
5.0mm ] and a thickness [ of the outside resin layer 3 ] of 0.5mm of 6.0mm and the 
tabular resin Plastic solid of 50mm of board width were fabricated. 
<BR>[0057] 

Moreover, the buff roll made of nylon (#400) attached in the point of a motor is 
used as the above-mentioned polish object 17. 

By carrying out revolution actuation in the direction which installs this polish 
object 17 horizontally to the front face of the resin mold goods 1, is made to 
rotate a motor continuously, and carries out the view of the polish object 17 to 
<A 
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The front face of the outside resin layer 3 of the resin mold goods 1 was ground 
covering the direction overall length of the board width with this polish object 17, 
the same direction scratched, and the ****** tone pattern was given. 
<BR>[0058] 

[Example 2] It replaced with the buff roll made of nylon of the above-mentioned 
example 1, the decoration roll of a sandpaper specification (#80) was used as a 
polish object, the same direction scratched, and the ****** tone pattern was given. 
<BR>[0059] 

[Example of a comparison] Decoration with a polish object was not given to the resin 
Plastic solid acquired with the making machine of the above-mentioned example 1. 
<BR>[0060] 

The assessment result about the resin Plastic solid of the above-mentioned example 
1, an example 2, and the example of a comparison was as in a table 1. 
the front face which the examples 1 and 2 which performed surface polish with a 
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polish object became finer than the example of a comparison as for the surface 
roughness of a resin Plastic solid, and was excellent so that clearly from this 
assessment result -- description is acquired. 

Moreover, when the sunshine weather meter was used, the accelerated exposure test 
was performed for 1000 hours for weatherproof assessment and the color difference on 
the front face of a Plastic solid before and behind this trial was measured and 
computed, all of examples 1 and 2 were only three or less. 

Water absorption is also dramatically slight and it turns out that it is the thing 
excellent in endurance. 

Moreover, as compared with the example of a comparison, the direction of an example 
became what was visually excellent in a feeling of wood quality also in tactile 
feeling. 
<BR>[0061] 

<br>[a table 1] 

<BR><IMG 

SRC="http : //www4 . i pdl . nci pi . go . j p/NSAPITMP2/web012/lMAGE/2006011203062 5324058 . gi f 
WIDTH="392" HEIGHT="85 n ALT= ID=000003 M xBRxBR> [0062] 

[Example 3] The resin Plastic solid of this example 3 is two-layer structure, and is 
fabricated using the manufacturing installation 1 (making machine) shown in 

<A 
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TARGET= ,, tjitemdrw">drawing 3</A> 

Since the manufacture approach is the same as that of the 1st example of the above 
in this manufacturing installation 1 list except the point that the polish object is 
not established, and the point that the structures of coat metal mold differ, detail 
explanation is omitted in it. 
<BR>[0063] 

The coat metal mold 16 of this example is equipped with the passage 21 for the size 
enlargement of the thermoplastics ingredient which constitutes the outside resin 
layer 3, and the passage 22 for supply for supplying the above-mentioned resin 
ingredient to this passage 21 for size enlargement as shown in 

<A 
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TARGET="t j i temdrw n >drawi ng 4</a> 

and 
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This passage 22 for supply is constituted in the shape of [ covering the whole whole 
coat width of face of the resin layer 3 to a base material 2, i.e., the board width 
of the plate 1 which is a resin Plastic solid, ] a slit while being prepared the 
passage 21 for size enlargement, and in the shape of a rectangular cross. 
As shown in 
<A 
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, the coat metal mold 16 is equipped with 1st metal mold member 16a of the upstream, 
and 2nd metal mold member 16b of the downstream, and metal mold member 16a of these 
1st and 2nd metal mold member 16b have predetermined path clearance, it is 
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installed, and, more specifically, the passage 22 for supply is constituted by this 
path clearance. 

The base material 2 and the base material passage hole 30 of isomorphism and ** size 
are formed in 1st metal mold member 16a. 

Moreover, predetermined path clearance is formed also between 2nd metal mold member 
16b and a base material 2, and the passage 21 for size enlargement is constituted by 
this path clearance. 

<BR>[0064] 

The projection 31 which is located in the passage 22 for supply and projects in the 
direction of passage thickness is formed in metal mold member 16a of the above 1st, 
and it is controlling to make the resin streak in the passage 22 for supply produce 
change by this projection 31. 

two or more (the example of a graphic display every four) these projections 31 are 
formed in the front flesh-side both sides of the plate which is resin Plastic solid 
1, respectively. 

Although arrangement of these projections 31 of two or more may be what kind of 
thing, in the example of a graphic display, the front flesh side arranges it on a 
straight line at abbreviation regular intervals. 

in addition -- this example -- the passage thickness (path clearance) of the 
above-mentioned passage 22 for supply -- 1mm carrying out the configuration of 
each projection 31 — an approximate circle — it presupposed that it is 
pillar-shaped, and the diameter of projection 31 was set to 2mm, projection height 
was set to 0.3mm, and spacing during projection 31 was set to 10mm. 
<BR>[0065] 

Moreover, as shown in 

<A 
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TARGET="t j i temd rw">drawi ng 4</A> 

, the circular sulcus (the main manifold) 32 is formed in 1st metal mold member 16a 
so that the base material passage hole 30 and two or more above-mentioned 
projections 31 may be surrounded. 

The resin ingredient extruded from the 2nd extruder 15 

Flowing a circular sulcus 32, being supplied over the perimeter of a base material 

2, flowing into the slit passage 22 for supply of the above from this circular 
sulcus 32, and making a resin streak produce change in projection 31, base material 

2 peripheral face is supplied, and size enlargement is carried out so that the resin 
layer 3 of given thickness may be formed in the passage 21 for size enlargement. 
<BR>[0066] 

When resin Plastic solid 1 was fabricated by the above-mentioned process condition 
using the manufacturing installation of this example, the scale-shaped 
straight-wood-grain pattern as shown in 
<A 

HREF="http : //www4 . i pdl . nci pi . go . j p/cgi -bi n/t ran_web_cgi_e j je?u=http%3A%2F%2Fwww4 . i pd 

1 .nci pi .go. jp%2FTokujitu%2Ftjitemdrw.ipdl%3FNOOOO%3D237%26N0500%3DlE%5FN%2F%3B%3E%3B 

%3E%3B%3B%3B76%2F%2F%2F%26N0001%3D12%26N0552%3D9%26N0553%3D000011" 

TARGET= M tjitemdrw">drawing 8</A> 

(a) was formed in the resin layer 3. 

<BR>[0067] 

[Example 4] in the manufacturing installation of this example 4, the coat metal mold 

16 of the above-mentioned example 3 was changed into what is shown in 

<A 
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and 

<A 
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The metal mold 16 which covers an outermost layer of drum 3 when this coat metal 
mold supplies outermost-layer-of-drum resin by extrusion at right angles to the 
inner layer base material 3 which is the rigid body mostly 

while forming the cross-section semici rcle- Ti ke main manifold 32 in the passage 22 
for supply constituted by the path clearance prepared just before the unification 
section with the inner layer base material 3 

The branch manifold 33 (perpendicular direction slot) with a die length of 10mm 
which is connected to this main manifold 32, and is prolonged perpendicularly 
It prepares four at a time in each front flesh side at intervals of 10mm, and 
between the points of these four branches manifold 33 is connected further in the 
connection slot 34 (groove passage) of the same configuration as the branch manifold 
33. 

<BR>[0068] 

the cross wood grain of the shape of a waterfall when resin Plastic solid 1 is 
fabricated by the same process condition as the above using the manufacturing 
installation of this example, as shown in 
<A 
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(b) -- the pattern was formed in the resin layer 3. 

<BR>[0069] 

<BR> [Effect of the invention] 

Since the grain tone pattern was given by forming an outermost layer of drum at 
least using the resin ingredient containing two or more thermoplastics with which 
the melting points differ, and extending this by making high-melting thermoplastics 
into a melting condition or a half -melting condition according to this invention 
various grain tone patterns can be formed without forming a big blemish, a big weld 
line, etc. in the front face of a resin Plastic solid, and the resin Plastic solid 
which has the grain tone pattern that it excelled also in productivity at the 
endurance list can be acquired. 
^ B R^ ^ B R^ 
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